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(57) Claim 

1. Communication system for hearing-aid users and 
for use in connection with a mobile telephone or a 
similar communications device, and where the hearing-aid 
user wears at least one hearing aid, said system 
comprising a headset with an induction tele-coil 
inductively coupled to the input of the hearing aid 
amplifier, the tele-coil acting as a primary 
electromagnetic induction source to be received via 
induction by the hearing aid. 

2. Communication system according to claim 1 # 
wherein the headset further comprises an audio receiver. 

3. Communication system according to claim 2, 
wherein the tele-coil is electrically coupled to the 
audio receiver in the headset. 



COMMUNICATION SYSTEM FOR USERS OF HEARING AIDS 



Background of the invention 

The invention relates to a communication system for the 
users of hearing aids, and as disclosed in the introduction 
to claim 1* 



Such a system, but for use in receiving sound in connection 
with a radio receiver, TV receiver or the like, is known 
from British Patent Application No. 2,160,075, which 
describes an inductive coupling for the users of hearing 
aids. Via a commonly-known tele-coil, the inductive coup- 
ling transfers audio signals inductively to the user's 
hearing aid. There is hereby achieved an individual trans- 
fer of the audio signal to the user of the hearing aid via 
the hearing aid's so-called tele-coii signal input. This 
offers several advantages, e.g. that the volume of the 
sound for the hearing aid user can be regulated individ- 
ually by means of the hearing aid. so that this does not 
influence the sound volume for possible other TV or radio 
listeners, and that the hearing aid user avoids background 
noise etc, and thus obtains a bettor .sound quality. 

A similar use of tele-coil communication foi a hoaiing aid 
is known from International Application No. WO <J5/01&78, in 
that here there is used a tele-coil which is worn by the 
user, and from which audio 'si^;... 1 •-: t torn a unit coupled to 
the tele-coil can be transmitted further to the user's 
hearing aid via its tele-coil* 

Moreover, it is known to use a headset in connection with a 
mobile telephone, heieby enabling hand-line operation and 
thus increase traffic security, and it is avoided that 
others in the vehicle can directly listen-in as is the <;oso 
with other hand -free* systems, Kxamples oi such use* arc 



shown in USA Patent No. 5,191,602 and British Potent Ap- 
plication No. 2,277,422. However, ordinary hearing aid 
users have only limited benefit from such use, in that 
noise from the surroundings, for example traffic noise, 
engine noise and the like is still extremely disturbing and 
makes communication difficult, especially for persons with 
great Ly impaired hearing. 

Use of tele-coil communication from an ordinary hearing aid 
to a head-worn hearing aid with tele-coil signal input is 
commonly known, both where the tele-coil is mounted in the 
handset's receiver or in a special unit, c£. for example 
German Patent No. 4.211.147. This configuration cannot, 
however, be used with the hand- free operation of a mobile 
telephone* 

Adva ntages of t he inven tion 

By configuring the communication system for hearing aid 
users as disclosed and characterized in claim I, further 
advantages and further possibilities of application are 
achieved, mainly in connection with the use of a mobile 
telephone or a similar communications devi co- 
in practice it has shown that hearing aid users have prob- 
lems with using mobile telephones and similar communication 
devices, in that such devices emit electrical or electro- 
magnetic signals which penetrate the hearing aid and pre- 
vent the user from using the aid because of noise signals. 
As an example can be mentioned GSM mobile telephones which 
operate following the so-called GSM protocol, where the 
high- frequency signal is emitted as pulsus at a frequency 
of approx. 200 Hz, and the signals from such a mobile tele- 
phone can penetrate the hearing aid and genoiate a powerful 
audio signal which excludes normal una of t ho hoaxing aid* 
Consequently, a henring-nid user r.innot make normal use of 



a GSM mobile telephone or other communication equipment 
which transmits electrical or electromagnetic signals which 
can penetrate the hearing aid and generate noise signals. 

By using the communication system as disclosed in claim 1, 
it has shown that in this manner the users of the hearing 
aids can still use an ordinary mobile telephone , e . g. a GSM 
mobile telephone or a similar communications device, in 
that in this way they can have the device placed at 
sufficient distance from the hearing aid so that electrical 
or electromagnetic signals cannot penetrate the hearing aid 
to such an extent that they disturb normal listening, and 
thus with the result that the whole communication functions 
as with ordinary hand-free operation but via the headset, 
while at the same time the user of the hearing aid also 
avoids background noise etc* from the vehicle and other 
traffic, and thus achieves optimum communication. 

Practical tests have shown that even persons with greatly 
impaired hearing are given the possibility of carrying on 
normal telephone conversations when using the invention, 
which must be considered as being of great significance to 
those with defective hearing. 

The users will normally be able to let their mobile tele- 
phone remain sitting in its usual holder in the vehicle. 

When the* mobile telephone is one which is carried in a 
pocket or in a special holder, e.g. a holder which can be 
fastened to a belt, the communication during the use of a 
communication system according to the invontion can also bo 
effected in a completely problem-fret* manner, when the 
mobile telephone is placed at sufficient distance from the 
hearing aid to prevent any significant degree of noise pen- 
etration. 



The hoaasot. it.seli, which in used with \A\v. communication 
system according to the invention, can be configured as an 
ordinary standard headset in which there is placed a tele- 
coi 1 ♦ 



Such a headset will be able to be supplied as an accessory 
for mobile telephones and similar communication devices, so 
that a hearing-aid user is given the same possibilities of 
using such devices as persons who do not have impaired 
hearing. 

The d rawing 

The invention will now be described in more detail with 
reference to the drawing, in that 

fig. la shows a communication system according to the 
invention, 

fig, lb shows a part of the system in fig. 1 on a larger 
scale, 

fig. 2 shows the electrical diagram for the audio 
transducer with tele-coil, i.e. that part which 
is shown in fig. lb, and 



tig. 3 shows the electrical diagram for t hcs audio r*5- 
cei vet shown in fig. la. 



Description__of the example embodiment in the drawing 

in the drawing is shown a mobile telephone I, in the shown 
example a so-called GSM mobile telephone, which is hi»ld in 
the hand and arranged so that the* * ranuuu tt.nr , I he re- 
ceiver, battery, keypad, display, antenna etc. ai e built, 
together to form an integral unit anan(i<?d to enable it to 



ho carried in the hand and function >i:; <i mohi |o Uilophono, 
in that the housing in which the jMtti; of tho rippamtus nip 
built also houses audio transducer u in tho I nun of n micro- 
phone and a telephone receiver or I ho liko. 

The drawing also schematically ?*hnws *i h«»*n i iuf -aid user '» 
with a hearing aid 4 which 13 mornly shown nohnmai ioally , 
in that th* invention can be uaod in connnrt Ton wMh any 
kind of hearing eld, i.e. no muttur whothei tho hearing alii 
is of the so-called behind- the -GUI type, .in nil -in- 1 he-eur 
hearing aid or a so-called CIC hearing aid (C'ompletn in tin* 
Canal ) * 

The hearing-aid user 5 is equippoM with a hoii<lrmt ;j which* 
as shown, comprises a housing 8 Arranged to hr» pon 1 1 ion«*<l 
at the user's ear, i.e. the ear on which t Iimmi Jnc| aid hi 
worn. Extending from the housing U thero to .1 mi ci ophntto 
boom 7 with an audio transduce 1 c> in t ho lorm of it 
microphone, and a cable 2, e.g. <i tour-roio o.ihlo for t.ho 
mobile telephone I* 

In addition to the audio recolviM 'J, in tin* .tudio trout 
ducer housing 8 there is plaond •» lolo-ooil ID whloh |m 
arranged in such a manner that i « • • «ix i i:; •! 1 f « •■ - 1 1 :«| lowanhi 
the hearing aid when the headM'M * h; p 1 . i* - I 111 i\ r t fioiin-il 
position of ur;o* 

When the user s of the hearing »»»<) wi::lio:; in u ■«•> <)»• mohi h' 
telephone 1, ho must merely plA«'n thr h«M»Koi 1 <;howii. 
When the mobile telephone is horiMllor pi -n *• "I i» 1 MiiMahlo 
distance from the hearing aid, J,o. .1 *l I *;t imoe of 

approx. 0.5 m or more depending on thr; tyi"' »M .ipji.ir at no, 
there will not occur any tr.iOMiiJ :u:[t in or 'inly *i modo-;l 
amount of transmission of noiso f f oin Uio w<»lo|i» toh*|ilioi»» I 
to tho hearing aid 4, and thus Up* u:;«o '» <**m « -ouuihui i<Mi 
in a quite noimal manner via tin* mohi lo no: i*phoin< u-.inq M10 



headset's 3 microphone* 6 and c«m;imvi»i 'K Should the hearing 
aid user 5 further wish to remove the background noise, he 
merely needs to couple the hearing aid 4 from the micro- 
phone position to the position in which the audio reception 
takes place via the hearing aid's tele-coil input. 

The headset 3 can be any normal type of standard headset, 
e«g. this patent applicant's headset of the type Profile R 
or the like. 

In figs. 2 and 3 are seen examples of the electrical dia- 
grams of the receiver in fig. 2 and of the microphone in 
fig. 3. In the example shown in fig. 2, the receiver 9 is 
coupled in parallel with the tele-coil 10. In other con- 
structions, the tele-coil can be coupled in series with the 
receiver- The tele-coil 10 can be an ordinary standard 
tele-coil, e.g. a tele-coil with a suitable number of wind- 
ings of thin copper wire, so that the resulting coil as 
shown in fig- lb with an outer diameter of approx. 15 mm 
and an inside diameter of approx. 4 mm and a coil height of 
approx. 2 mm. The tele-coil 10 has a resistance of approx. 
150 ohms and an inductance of approx. 12 mH. A tele-coil of 
this kind can be placed in hnad.sotf; of most types without 
requiring any significant changns. 

The microphone 6 in fig. 3 has, for example, a nominal 
impedance of 150 ohms, and is <) nm in*} I ftlnotrodynamic loud- 
speaker. The Cable 2 in fig. ),j oini>i:>ts preferably of the 
four conductors 11 and 12 shown in iiqs. ?. and 3. The cable 
A is preferably provided with *% :;t iind'tr d plug at that end 
which is coupled to the mob i in tirlophono I, but naturally 
it can also be coupled to thn mohi l»* ti»lr*phone in a perma- 
nent manner. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. Communication system for hearing-aid users and 
for use in connection with a mobile telephone or a 
similar communications device, and where the hearing-aid 
user wears at least one hearing aid, said system 
comprising a headset with an induction tele-coil 
i nducti vely c oupled to the input of the hearing aid 
amplifier, the tele-coil acting as a primary 
electromagnetic induction source to be received via 
induction by the hearing aid* 

2. Communication system according to claim 1, 
wherein the headset further comprises an audio receiver. 

3. Communication system according to claim 2, 
wherein the tele-coil is electrically coupled to the 
audio receiver in the headset. 

DATED this 26th day of November 1996 
CN NETCOM A/S 
By their Patent Attorneys 
CULLEN & CO. 



ABSTRACT 



Communication system for users of hearing aids in connec- 
tion with the use ot a mobile telephone (1), and where the 
hearing aid user (5) wears at least one hearing aid (4). 
The system comprises a headset (3) coupled to the mobile 
telephone, said headset comprising a microphone (6) and a 
tele-coil (10) for communication with the hearing aid. 

It is hereby avoided that electrical or electromagnetic 
noise from the mobile telephone penetrates the hearing aid. 



(fig. .la, lb) 



